Introduction
Evidence has shown that psychological distress is increasingly recognized as a major health burden and could impair individual cancer patients and family caregivers. 1, 2 Similar attention to poor oral health was also documented among cancer patients. 3, 4 The psychological distress and poor oral health were negatively related with time, because of the diagnoses of cancer, 3, 5 treatment, 4, 6 and poor prognosis in cancer patients. 7, 8 In Saudi Arabia, due to a wide array of national screening programs and diagnosis of new cancer cases at an early stage, 9 the survival rate among cancer patients continues to increase. 10 This necessitates routine assessment and intervention among cancer survivors to maintain quality of life 11, 12 and better health management and outcomes. 13 A few studies have documented symptoms of depression and anxiety among cancer patients in Saudi Arabia. The most recent estimated rate of depression 14 16 which reported the prevalence of oral health problems. Lack of studies on oral health status among cancer patients in Saudi Arabia has directed the attention of the study authors to explore its relation with anxiety, depression, and stress.
We, therefore, aimed to estimate the prevalence of anxiety, depression, and stress and their contributing factors among cancer survivors in Saudi Arabia. Particularly, we tested the hypothesis of whether perceived oral health and patients with cancer factors independently predict anxiety, depression, and stress in a sample of cancer patients who attended outpatient clinics between April 1 and August 31, 2017, in the Oncology Department, King Abdulaziz Medical City in Riyadh, Saudi Arabia.
Methods
This is a cross-sectional study of adult cancer patients (age ≥18 years) receiving routine outpatient healthcare services in the Oncology Department, King Abdulaziz Medical City in Riyadh, Saudi Arabia. The study was conducted between April 1 and August 31, 2017, and recruitment was performed in various outpatient oncology clinics. We did not include seriously ill cancer patients in palliative care services. The study received ethical approval from the Institutional Review Board at the Ministry of National Guard-Health Affairs (MNG-HA), Riyadh, Saudi Arabia (Clearance No RC16/213/R). Written informed consent were obtained to participate and to publish the study findings from all patients who were recruited in the study. We collected data on sociodemographic factors, including gender, age, married (Yes/No), university degree (Yes/No), low income (less than SR 5,000 ≈ $1,333), and being a smoker (Yes/No). Cancer characteristics included type of cancer (breast, lung, colon, and other), cancer stage (I, II, III, IV), number of tumors (single or multiple), and whether patient was newly diagnosed for cancer (<12 months after cancer diagnosis). Cancer treatment included surgical therapy (Yes/No), chemotherapy (Yes/No), radiation therapy (Yes/No), and immunotherapy (Yes/No). We assessed patients' clinical conditions, and the survey included chronic diseases other than cancer (Yes/ No). We assessed patients' activity, and the survey included physical exercise (Yes/No). We evaluated whether patients received full health insurance coverage (Yes/No). We asked them where they received oral health information (Yes/No) while attending oncology outpatient clinics. The study's cancer patients self-rated their oral health status: "How do you rate your oral or dental health related to gums, teeth, and tongue?" and possible answers included "very good", "good", "acceptable", and "bad".
Outcome measures
Each patient's perceived psychological distress was measured utilizing the Depression Anxiety Stress Scale (DASS-21). 17 It is a 21-item self-report scale to measure subjective symptoms of depression (7 items), anxiety (7 items), and stress (7 items). The patients rated the degree to which they have encountered a particular symptom over the past week. This was measured on four points ranging from "0" where a symptom "did not apply to me at all -never" to "3" where a symptom "applied to me very much, or most of the time -almost always". The original English DASS-21 version and its culturally adopted Arabic translation version 18 were found to be reliable and valid. The Arabic DASS-21 version is commonly used among Arabic speakers in various outpatient clinics in Saudi Arabia. [18] [19] [20] [21] The Arabic version was assessed in our oncology outpatient clinics. Reliability analysis indicated that stress (Cronbach's alpha=0.85), anxiety (Cronbach's alpha=0.83), and depression (Cronbach's alpha=0.81) subscales were reliable in screening for psychological symptoms in our population. The overall Arabic DASS-21 version was also found to be reliable (Cronbach's alpha=0.93). We used the scoring system and cutoff points described in Lovibond and Lovibond 17 to classify each patient according to stress, anxiety, or depression. The total of each psychological symptom scale (0-21) was classified into present or absent. A score >4 was used to classify depression, >3 was used to classify anxiety, and >7 was used to classify stress. 17 
sample population
The study recruitment to complete the questionnaire was between April 1 and August 31, 2017, in various outpatient oncology clinics (breast cancer, colon cancer, lung cancer, etc.). Our population comprises adult cancer patients (age ≥18 years) receiving routine outpatient healthcare services in the Oncology Department, King Abdulaziz Medical City in Riyadh, Saudi Arabia. The minimum required estimated sample for this study was 341 cancer patients based on a proportion of 50%, with a precision of 5% adjusted for a finite population of size 3,000. A total of 500 cancer patients were approached to participate in the study, 375 consented to participate and completed the questionnaire with a response rate of 75%.
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Psychological symptoms in adult Saudi Arabian cancer patients statistical analysis Data were analyzed using the SAS version 9.4 (SAS Institute Inc., Cary, NC, USA). Univariate analyses were used to summarize the overall sample characteristics (Table 1) . Subgroup analyses or Chi-square tests were used to assess association between sample characteristics and psychological symptoms (Table 1) . We evaluated the association between self-rated oral health and psychological symptoms among Saudi patients with cancer. Multivariate Logistic Regression analyses were used to assess the association between selfrated oral health and each psychological symptom (depression, stress, and anxiety) after adjustment for the confounding effects of the factors considered in the univariate analyses ( Table 2 ). An association was considered significant when the P-value (P) was ≤0.05. We evaluated the goodness-to-fit model for each model using the Hosmer-Lemeshow test.
Results
We analyzed 375 cancer patients in which 125 (33.3%) were diagnosed with breast cancer, 170 (45.3%) with colon cancer, 35 (9.3%) with lung cancer, and 35 (9.3%) with other types of cancer, while 10 (2.7%) chose not to report their cancer type. The mean age of our sample was 51.79±14.71 years with sample ages ranging between 18 and 87 years. More descriptions of the patients' sociodemography and their clinical characteristics are reported in Table 1 . Depression symptoms were present in 168 (44.8%; 95% CI, 39.7%-50.0%), anxiety symptoms in 197 (52.5%; 95% CI, 47.3%-57.7%), and stress symptoms in 160 patients (42.7%; 95% CI, 37.6%-47.9%).
According to the subgroup analysis in Table 1 , anxiety and stress were negatively associated with "bad" oral health (P=0.0146, P=0.0070, respectively). Anxiety and stress were significantly less frequent among the elderly (≥60 years; P=0.0053, P=0.0007, respectively) and were more frequent among the female gender (P=0.0025, P=0.0339, respectively). Depression, anxiety, and stress were highly prevalent in cancer patients with low income (less than SR 5,000 ≈ $1,333; P=0.0010, P=0.0001, P=0.0038, respectively). Depression and anxiety were significantly more prevalent in lung cancer patients (P=0.0063, P=0.0001, respectively) and less frequent in cancer patients with health insurance coverage (P=0.0445, P=0.0024, respectively). Depression was highly prevalent in cancer patients who also had other chronic diseases (P=0.0184).
Findings of the multivariable logistic models are presented in Table 2 
Discussion
This cross-sectional study assessed the psychological symptoms and subjective oral health status of cancer patients who attended outpatient oncology clinics at King Abdulaziz Medical City in Riyadh, Saudi Arabia. We found a significant proportion of cancer patients met the criteria for depression (44.8%), anxiety (52.5%), and stress (42.7%) in our sample. Of the sample, 62.4% reported at least one psychological symptom. This finding supports the result of an earlier Saudi Arabian study that reported the rate of depression at 57.1% among patients with colorectal cancer.
14 According to our knowledge, there is lack of research on self-reported psychological symptoms among cancer patients in Saudi Arabia. The high prevalence of psychological symptoms could alert oncologists to consider psychological needs during cancer treatment and management. This is the first investigation for subjective oral health status among cancer patients in Saudi Arabia. The study has shown that 17.9% of the cancer patients analyzed perceived their oral health as "bad". This could be explained by cancer treatment as it may contribute to greater risk of oral health complications. 22 In our sample, "bad" self-rated oral health was a risk indicator for anxiety and stress among cancer patients. This association remains highly significant after adjusting for several factors. For instance, the odds of anxiety were 6.48 times higher among cancer patients with "bad" self-rated oral health. This also has been documented in an earlier study. 23 In our sample, "bad" self-rated oral health was not related to depression.
Graner et al found that older patients tend to show negative expectations concerning the cancer diagnosis. 24 In this 
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ahmed et al study, the results suggest that age was negatively associated with stress among cancer patients, and the odds of stress tended to reduce 70% among elderly patients (age ≥60 years) as opposed to patients <60 years old. A prospective study is needed to monitor psychosocial needs of cancer patients <60 years old.
As the level of formal education rises, the odds of depression and anxiety increase. This finding contradicts a study conducted on breast cancer outpatients in Turkey, where the educational level is inversely related to depression. 25 In our study, the level of formal education may be translated into a high level of awareness toward cancer and its burden. 26 In these cancer patients, the odds of depression and anxiety were 2.3 and 2.68 times higher among low-income cancer survivors (<SR 5,000 ≈ $1,333) than in cancer survivors with income ≥SR 5,000 ≈ $1,333. Several earlier reports documented the positive association between low income and psychosocial symptoms. [27] [28] [29] [30] [31] [32] The high risk of psychosocial symptoms among low-income cancer survivors could be attributed to economic barriers to cancer treatment and care 33 as well as lack of mental health services. 29 In this sample, cancer type was a predictor for a high risk of depression and anxiety. Significant increase in psychosocial symptoms was observed in lung and breast cancer patients. Patients who were diagnosed with these cancer sites may need more mentoring and attention or intervention to reduce the burden of psychosocial symptoms. 34 We noted a number of limitations that should be considered in future studies. The study was based on the selfreport of subjective oral health status and psychosocial symptoms and not on clinical examination. Due to the nature of the study design, the results indicate an association rather than causation. Despite the mentioned limitations, the study provides a considerable contribution to the area of oral health and psychosocial symptoms among cancer patients in Saudi Arabia as no such data exist in this population.
Conclusion
Every six in ten of the cancer patients in this study had at least one psychosocial symptom. The findings suggest that association exists between self-reported "bad" oral health, anxiety, and stress. Being <60 years old, low income, high level of formal education, breast cancer, and lung cancer were associated with psychological symptoms. Routine psychological counseling and oral health screening in outpatient oncology clinics may improve psychological outcomes and cancer management.
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